Brazil5 how to lay out sugar cane in shallow trenches. Sugar had been grown earlier but not as a cash crop and only to produce "fire water" or alcohol. "The Hollanders furnished the island w'h Negroes, Coppers, Stills, and all other things Appertaining to the Ingenious for making sugar". Ligon in 16576 published an account of sugar refining in Barbados, where he had lived between 1647 and 1650. He commented that potatoes, plantains, maize, and tobacco gave little or no return but that sugar cane, 3-4 years old, was then the principal plant. Cultivation on the island was still primitive. "Potatoes, Maize, and Bonavists planted between the boughes, the Trees lying upon the ground". The new sugar production required a different treatment, larger acres of land, and a plentiful supply of labour.7 The industry of the yeoman farmer was no longer economic and during the latter half of the seventeenth century many left for other Caribbean islands, Surinam, or South Carolina. Labour for work in the sugar fields came from another source, with the importation from Africa ofthe Negro slaves. Some 500 slaves were brought in during 1640, and by 1645 the Barbadians "have brought this year no lesse than a thousand negroes, and the more they buie, the more they are able to buye, for in a yeare and a halfe they will earne with God's blessing as much as the cost". By the 1650s the plantation slave system was firmly established and the number of European tenants decreased from 8,300-11,200, in the mid 1640s, to 2,639 landowners in 1679.8 Slaves were imported at this time from "Guinny and Binny, some from Cutchew, some from Angola and some from the River ofGambia". The map published by Ligon (plate 1) shows the extent of the deforestation that had taken place within twenty years of the first settlement. Some rebellious and runaway slaves were able to hide in ground still uncultivated. The Negro population in 1645 was given as 5,680 persons and this increased to some 20,000 in the 1650s, about the same as the number of Whites. By the 1660s the Negro population had doubled (table) . Unrepentant Royalists were also shipped over from Britain during and after the Civil War, as servants in virtual slavery. Prisoners taken by the Commonwealth forces in the Scottish and Irish campaigns were also dumped in Barbados. Following the Restoration in 1660, numbers of Nonconformists, Quakers, and the survivors of the Monmouth Rising were exported to the island from Britain. In 1663, Lord Willoughby wrote to the French Governor of Martinique that Barbados was "finding itselfe overburdened with people". In 1668 there were estimated 20,000 Whites and 40,000 Blacks on the 166 square miles of the island.9 Time-expired Whites were forced to move on or to return home but Negro slaves could not do this. diseases of the West Indies, especially Barbados,'6 in which he mentioned "the Elephantiasis" as a disease of the Negroes, having "a great Affinity to the best Accounts we have of the Lepra of the Arabians". It was "no rare thing to be met with among Negroes"; several persons had a history of infection for twenty years and white people in reduced circumstances could also have the disease. At this time there was considerable confusion between leprosy and filarial elephantiasis, the "lepra" and "elephantia" of Rhazes, which continued well into the nineteenth century.'7 Yet, as can be seen from the first chapter of Benjamin Niesius' inaugural medical disputation at the University of Strasbourg in 1673, most authors distinguished the "elephas" of the Greeks from the elephantiasis of the Arabs, which they associated with the Greek "lepra".'8 Towne may have been using the name of Lepra arabum in its strict meaning of "leprosy". He described, however, the initial symptoms of filarial infection and the later swelling of the foot and leg. When William Hillary, a medical practitioner in Barbados from 1747 to 1758, published his Observations on the changes of the air, and the concomitant epidemical diseases of the Island of Barbadoes, he included a section on 'The Elephantiasis'.'9 He gave an account of the infection in man and wished that the Arabs had described the disease more fully. "However we are certain that the negroes first brought it from Africa to the West Indies, where it is now but too frequent among them, and among white people also, who are not exempted from it". Transmission of the disease was clearly taking place. He makes the revealing observation that tertian and quartan fevers were very rarely seen (anopheline mosquitoes which transmit malaria were not found on Barbados until the 1920s) unless they came from islands which were "less cultivated and not yet cleared of Woods". The deforestation of the island was thus almost complete. The Reverend Griffith Hughes, rector of St Lucy's parish, recorded in 1750 that "The Elephantiasis is likewise a Disease very common among the Blacks and hitherto incurable . . .".20
Towne in 1726 mentioned elephantiasis as an imported curiosity which could infect Europeans; Hillary in 1759 devoted a complete section of his book to the disease; James Hendy, Physician to His Majesty's Naval Hospital at Barbados and Physician General to the Militia of the island, wrote a whole book about it. His Treatise on the glandular disease of Barbadoes, proving it to be seated in the lymphatic system was published in London in 1784.21 In it, Towne is dismissed as superficial and erroneous, but Hillary is much praised although "since the time of his publication, however, this malady has become very general . . .". Hendy was very specific about the disease and gave a complete account of the clinical symptoms of filarial elephantiasis, relating 26 case histories. The Treatise is illustrated by woodcuts illustrating typical cases of elephantiasis, including an early dorsal oedema of the foot (plate 2). Hendy showed that the filarial fever associated with infection had nothing to do with intermittent fever (the name "ague" is still used by Barbadians for filarial fever).22 According to Hendy, the first white person to be affected in Barbados was Francis Briggs, a native of Ireland, who had elephantiasis for 20 years. "The Glandular disorder was unnoticed in the Island till about eighty years ago": this statement takes clinical manifestations of the disease back to 1704. Hendy recognized that the same condition was called "St Thomas's leg" in India23 and that the condition was to be found also in Ceylon and Japan. His information came from Engelbert Kaempfer, who had described the Andrum or hydrocele and the Perical or elephantiasis found in Malabar in South India in a thesis presented to the University of Leiden in 1694.24
Hendy noted that infection was more widespread amongst the Negroes but the wealthy inhabitants (the Europeans) "often carry their indiscretion so far, as to sleep with their windows open the whole night". Those who drank strong liquor to excess were most subject to the disease, he thought, echoing a contemporary association with drinking palm wine in West Africa. (They no doubt slept outdoors at night.) He wondered about the reasons for the prevalence of the condition and supposed that the destruction of the woodland over the previous century had created an ideal climate for the propagation of the disease. He recommended a lace stocking as beneficial in reducing the swelling. Even today, bandaging is used to reduce the swelling in filarial elephantiasis. Thereafter, "Barbadoes-" or "Barbados leg" became synonymous in the medical literature with Arabian or filarial elephantiasis,25 and with "Cochin leg" which Hendy associated with the same condition.26 It was nearly a century before Timothy Lewis described the adult filarial worms taken from a patient in Bengal27 as Filaria sanguinis hominis, and Cobbold one month later in the same journal28 described as Filaria bancrofti the adult female worm he had received from Joseph Bancroft in Australia. Manson known as Wuchereria bancrofti.29 The adult filariae live in the lymphatic system and elephantiasis follows the release of antibodies in response to the presence of adult worms, with pathological changes resulting in a disturbance of the lymph flow after some 20 years of infection. This disease of the lymphatic system or glandular disease of Hendy was shown by Patrick Manson in 1877 to be carried by mosquitoes.30 When one of his students from the London School of Tropical Medicine, George Low, visited the island of Barbados at the turn of the twentieth century,31 there were no anopheline mosquitoes but myriads of the culicine mosquito Culex fatigans (Culex quinquefasciatus in modern terminology). These were breeding in tanks, barrels, and tubs kept for watering gardens in the larger houses and as water for domestic use around native huts. This mosquito also thrives in the polluted water found in septic tanks and drains; there was also pollution from the waste water produced by the sugar mills. In 1750, Griffith Hughes described "the Muschetto-fly" which made a noise with its wings.32 This exactly describes the biting attack of Culex mosquitoes at night in the tropics. C. fatigans today is the well-known vector of Bancroftian filariasis under urbanized conditions. The adult worm in the lymphatic system produces larvae called microfilariae which appear at night in the peripheral blood of infected persons and are then taken up in the blood meals of mosquitoes. In the mosquito, the microfilariae develop in the thoracic musculature to infective third-stage larvae that then migrate into the mosquitoes' mouthparts. The larvae are transmitted when the mosquito comes to feed again on human blood. Over the developmental period, about ten days in the mosquito, mosquito mortality is high and few mosquitoes (about 10%) survive to be infective to man. In man, male and female worms have to meet to reproduce. Consequently, continual exposure to mosquitoes carrying infective filarial larvae is needed to establish the infection in man, and clinical symptoms of elephantiasis only appear after several years. Figures obtained in West Africa indicate that 100-500 infective bites a year, in a total ofsome 30,000 bites per year, will maintain Bancroftian filariasis in an endemic area33 when anopheline mosquitoes are the vectors. The adult worm is long-lived in man43 and continues to produce microfilariae for several years. In Africa the main mosquito vectors of Bancroftian filariasis are Anopheles gambiae and An. funestus, the common domestic man-biting species which also transmit human malaria. These did not exist on Barbados. Hillary observed that "intermitting fevers, especially Tertian and Quartans, are very rarely or never seen in this Island now, unless they are brought hither from some of the Leeward Islands or some other places . . .". Had anopheline mosquitoes been present then, malaria would surely have been transmitted. Low found no anopheline mosquitoes on the island, but instead an abundance of the man-biting Culex in which the worm developed. He found 23 infected mosquitoes in a sample of 100 that he dissected and one of these contained mature third-stage infective larvae.44 Since in Africa the filarial worm does not develop well in Culexfatigans,45 the parasite must have adapted to the new Culex mosquito host it encountered after the migration of its human host from Africa to Barbados. The adaptations of filarial worms to their mosquito hosts are very specific associations,46 although it has been shown in the laboratory that selection to a new mosquito host can take place after passaging the parasite through the new vector for four generations of filarial worm.47 Only pre-adapted microfilariae survive during this process. Such a selection must have taken place when the parasite arrived in Barbados.
The domestic Culex could also have been introduced to Barbados by sailing ship, perhaps even from West Africa. Mosquitoes could survive in the water casks aboard eighteenth-century ships,48 and there is even a record of a ship's captain in the Pacific deliberately leaving ashore a water cask containing mosquito larvae,49 in retaliation for presumed bad treatment. The human inhabitants of Barbados provided abundant breeding places for this mosquito, as Low discovered two centuries later. The need for water storage, the less than adequate sanitation on the island in the seventeenth and eighteenth centuries, with the highest density of human population in the Caribbean,50 and the additional pollution from the sugar mills, would have provided ideal breeding sites for this species of mosquito. C.fatigans can breed in water grossly polluted by man, and this is one of the reasons why this mosquito is such an important urban vector of the filarial parasite Wuchereria bancrofti today. The deforestation of Barbados, which opened up the island to dense human settlement, also played its part. When, in 1854, Duchassaing tried to make sense of the epidemiology of elephantiasis in the Americas, he noted the dryness of Barbados compared to the forested island of Guadeloupe. He supposed that the use of rainwater or stagnant water predisposed to infection,51 since he found the crustacea Barbados could have become the centre from which Bancroftian filariasis was spread to other islands in the Caribbean, to Surinam and Guiana, and to South Carolina,52 all of whom received immigrants from Barbados during the seventeenth century. Jamaica escaped, although odd cases of elephantiasis were found there. 53 There was, however, an abundance of flowing water from the mountains in Jamaica, and the main town Port Royal was liable to hurricanes, earthquakes, and flooding from the sea. Thus Jamaica was not such an ideal habitat for man-biting Culex. Sir Hans Sloane found a conspicuously banded mosquito there,54 which was possibly Aedes or Anopheles, but does not appear to have been Culex fatigans. Bancroftian filariasis is a disease difficult to establish in the human body, due to the bisexual nature of the parasite and to the hazard of transmission by its mosquito host. The combination of continual immigration of infected human hosts into Barbados from Africa plus an abundance of eventually susceptible Culex mosquitoes breeding in the static water supply of a crowded human population provided the environment for the transmission of Bancroftian filariasis on the island; and this manifested itself as elephantiasis, or Barbadoes leg, within some 70-80 years of the initial human settlement in 1627.
